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Abstract (Basic): DE 19733875 A 

A wafer wet treatment apparatus has an external bath (41) which is 
connected to a first supply/discharge line (41-2) and which contains an 
internal bath (50) connected to a second supply/discharge line (55), 
one or more partitions (43-45) being arranged on a section (52) of the 
internal bath (50). Preferably, the first line (41-2) acts as a supply 
line for the external bath when the second line (55) acts as a 
discharge line for the internal bath and vice-versa. Also claimed are 
processes for treating a wafer in the above apparatus, involving either 
(i) supplying a first solution through the supply line (41-2) and the 
external bath (41) to the internal bath (50), draining the first 
solution from the internal bath (50) through the discharge line (55), 
removing the or each partition (43-45) from the internal bath (50), 
supplying a second solution through the supply line (41-2) to- the 
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internal bath (50) and draining the second solution through the 
discharge line (55); or supplying a first solution through the supply 
line (55) to the internal bath (50), allowing the first solution to 
overflow into the external bath (41), draining the first solution from 
the external bath (41) through the discharge line (41-2), removing the 
or each partition (43-45) from the internal bath (50) and supplying a 
second solution to the internal bath (50). 

USE - Eg. for etching and cleaning of semiconductor wafers. 

ADVANTAGE — T-he-awa:rattrs-i)Tev^n-tT-warfui^cwtaTntn^a1x 

impurities in the chemical etching solution and reduces the consumption 
of etching solution and cleaning liquid (distilled water). 
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International Patent Class (Main): 8088-003/04; H01L-OZ1/302; H01L-021/304; 
HOlL-021/306 

International Patent Class (Additional): BOlJ-019/00; B08B-003/08 



(IWH^BI^I^/? (J P) (12) ^ H ii# ^ ^ (A) 



#Bi¥10- 189525 



(SDInta' 
HOIL 21/304 
21/306 



341 



F I 

HOIL 21/304 
21/306 



34 IT 
J 



^SS^ mm mnt^OSSO OL 11 H) 







(7i)iaaA 


596034274 










(zz)imB 


iFja9<^(1997)12^24B 














(3i)ejgm£S#^ 


7 148 7/1 9 9 6 




i:t>5?i, y>^:;-if. \:.^>{fz^3z 




1996^12^243 






(33)«jgfS^3gS 


mm (KR) 




















x:*-^*:^^, y>^i7-if, Jj«>Sa> 














(74)^^iA 





(57) [wm] 

rtS5/<;^roPH{c|2:aS*v5^S5''<5^4 1 1. ^1-Si5 
ii9[-Uy<:^4 lA^ts^mmtS^ih-ti^a^^ y 4 1- 

±il»Xli{t§D9 4 3. 4 4, 4 5) iSr^A/T'lSflSL 



41-2 




«l-2 



BEST AVAILABLE COPY 



7 se© = -^NS3::Ja§gs. 
S;fl[<oiga5rlS5±i-oiifiliSil:SH»d5§i:it e>no1flfi£T- 



(2) ??BS^10-18952S 
i. 

l:■^^T-filfi£$i^oil*^l~ 1 0 cdv »-f ixd-' 1 otciE 
[!g*^13l B{ii2BiatK^2 07'<'>'tci±. iaSfS 

i — i 2ff)i^-ftud»io{wS®(0'?=-/^gs;iaig^ 

So 

IIS*«14l HiiE^li7)7'(' vi:M207'f >i:Srii 
5fil^T-«)of§*3S 1 - 1 3 OP-f iiAU o 

8^12^ 1 © 7 -Y iit L Tf*?S5/<;^ 2 

BlfBaM 2 ©7 -f LTrtSP/-<:^d»t,^ 2 ©SaSiS*: 



(3) 



i1-a5/< X A-' e) iaSfff *r^ffl't- 5 M I <7) 7 W t . 

ft- 1 -C#iii $ a 5 flijST-fe o iS*« 1 9 S®© ^7 i-/^ 
to 0 0 11 

[00021 

(sv^i^ffi) frfiis-roxmtctt, efe^xmtajfi 
mtipho. fe««ixmT-effi$ixo^>:^-^asa!ig^ 

Sli. ^{C, (BATH) (CHEMICAL SOLUT 

ION ■.it'¥^m&) *:j||fcLT*^e>^?=-'^^:Ai^, @f£ 



1 0 0 0 3 1 in*>. ^ --^^m.^&mm^ti. 

i%WLT*39. ^*^a5/•<;^l l ao':^sR/<:^ 1 2 it. J: 
SB;55B8Dt. TaicH:efel&7'C>i 4X141^^7-1':^ L 

^ffi7 W > 1 5 SaSiffAJIl I 2 (D^En*l6l!wSSit« 
[0 0 0 41 :i--'<-7n-S-r-l4> I*il5^'<:^ 1 I iC 

1 I S::t-/<-7n-LT^1-BS'<:^ I 25c:ailxaJo t. 

[00051 S 1 3 tt, ^^Oi&mW^'^-to 

.ft!^SQ,g*:LfcS. ^'=-'^5«:s24&^lf 2 2tC^L 

3 ^mi2. 3 . ^4 SaStf 2 4 SC^ LT-fbf^.iaS*:^ 

[0 0 0 61 ill4J±. /'?V7n-S(73'?=--/NS3S; 
4!ia§Sga*:aB&6*){CllijrLfciiIST-fe5, l*JSil^-«;<3 1 
til, jia®ft^<0'J'5:-/N3/iS. i;7=-ZN*-l:-;/ htfc 

7f >--3' K3 4%:frL-C^I-a!''<:^ 3 2 5CK.fSSnA:.^ 
gjffli, f*!S5/<>^3 l<0±Swaar:r-'<-7D-U-C 

^^SlcJ: 'J^I-SB/-^;^ 3 2ic»'«iia*tuc>75\ *iM4, 
[00071 St5&7 -f 5' K 3 4 ;;iii . ^Soias^ 

3 6tCi4, 5-a<0^r*;&/u^?5'^3 7*»ib4!iSjff*5§t^ 
'*i*J. -ir^^/u^y^ 3 7iai, g^^V^'3 

sfc. e;IS7'f>'-^y K3 4{ctt, 



AVA/UBLE COPY 



(0 0 0 81 cfclC. Z<D^0\cmi^^iltcir^>7u- 
K 3 4 . «-l$/-<;^ 3 2 SO!(*iaS/<;^ 3 1 ^^(Dl-Wate 

3 1 \zi!imm*:m^Lxm^m^-rb, z<o xof£i& 

[0009] Sifili. Jjijg^T/V ^^n^Mmitizi:^ 
!i. sJxmT-^ffi^nfciasig^o^kf^Mia (chemica 

L) , jlta^lCs£A$nfc^>*— r-f^'/KPARTICL 
ff^ai{CONTAMIHATION SOURCE) t LT 

'^5 t^LTte(OSftSf0E-C-i&S%m\ tit, ft(OXm 

A^p). Sfi^epgT-teSMcgfci^ifSrfiWLfimrojaaxm 
{0 0 1 u 

I^W/i'^RrtJ:9i:-f5^1 fl^lS©XS^(±. S-X 
r (0 J: a Ji^gpgjlSCJaSxmTteffi 'y7.'fu(r> 

10 0 1 2J Z(OJ:9ntfe1S^^3iri-oy!:i{>lcfiiST- 
v':^xA(±. ^imT'lfli<Oj(a.§jf^^-t-o;il. #X 

sr-g^-fSJaSJKrt. s■xSic.0g/^t>ro%Ai^#x. 



4a@4fC-#^neXSerft9C>ICJ:-3T. #g:c04astf 
10 0 13] L*»L.. '<7.^y7.=rJ^(r)Mt(n±^i^=^ 

fS*:4a;SlfW'p{caAtTc>:<OXSr'fT5<0-C-> ^ias 

«0f^??4aSjfiElf ;5s^±(clS^S S J^-•'J^^, t> o T . ^ 

[0 0 141 7y/<;^->;^5'A4r|i67KiJ6#xm¥^i: L 
T^ffli-oS^T-tj, ^XST-<0?|f?4a;]ljffiSr5l^(cB^ 

. S4ftSffi{cJ:o'?=:-/NiO??,%Pa1S^^^Lfci^i-/> 
[00 151 

c«^i±J-4-o,%2c07-f>'i:. *r•&^^:-«fi£$i^o^'a^- 

[00 16] A»d^o«lJ!g{cJ:ix.'f. ^7=:-/^<0!aS;iQ.j§ 
7.^¥M\.Xt^h. SlsE^Wlg2K)7'r>t:^^LT^!l 

^Lxf&msi^mz^m-to, jicjc. sasisi^gfet 

/<;^^SB£L-CS»f), SlafeVMi^2©7'r>sr?hLT 

[0 0 17] immzmmoi^mt, ^mmzof^^ 



(5) 



sf^sp 10- 189525 



tLtz, A»;4^o1S^lcJ:ti.tf. M 1 tDy-f :^*r:fr LT^ 
loo 18] IS3itJS3iB«(0^?^l4. flilSS2C?7-<y 

[0 0 19] lg*^4E®<05l?^(±. S{rSlEBII5*t<0T 

[0 0 2 0] f)^i)^o^mzi:fni, (^SS5/<J^<DJE$6ta 
[0 0 2 1] d»A*omfcJ:tvtf, SISi-oliSBSlTra 

o, ^u-c. #im<offT'«, Kkmrntm^Ltimmn 
[0022] 7 i2«oi§B^i±, m&mEmii. 

[0023] 1 0 s.m(r>^mis ttis.^mmft 



"SWSttoSfeT^JfiflwJ: 9 SfiEiSIBefiJ^toai^Srff 9 Sfejf 
(0 0 2 41 ;>»i4^5filB£lci;tv«. i-/^<DSS:4arg 

tm^oo. B^r^mT-e^LfcffilIBS^5^^<7)ifc^^-i5^Ti?J^ 

jfit'tM^oM 1 RV^m 2 ontStHi: . tin£l*!Si5'<;^& 
Liz, 

[0025] f)^A^^mfS.\zi:i\,\i. <y x-/N<ojia:&g 
«:m^oo. ttix.mx'^mLitmmu^%$^ixm 

fc. mmmi>^'^m^m\zm&^iMzbx. 

[00 2 6] f)^ii^^mi&\zi:im. EisgiM4S2(09 

S% / 7 D -S^i, M4:t-/<- 7 D -Itcgi I) ^ t 
o t o, ISJjtl 1 4 i2ig<??«?^l4, 1 0 
7-1'>t^2<09^i^i:«rSiii"5iSii5'f Vt, JSii 

10 0 2 7] ^>A^5m(^J:i^li. Mllfe<'M±g209 

*«15S«0^WI4. SBtJg^f olSBSCIt&tFffil 
5*'?i?fi£'t'o'>'i< i ^> lo0^l!lBSB*tA»5>8l)Sc?i^. 

gB/< iwSasiff*: i, ^ ii^a/< x e> iasK mm 

^209-0't. *:^A/-ClflB|iiX. ^H</)7-r> 

oXmt. mBB207 -{ :^t^LXfi^^<^i>^b^ I 

BSW<^5*.. glIfBMl<04!iS{«iS^tft:ffl!lBSB«-|r 
^^■folSt. gfIIEMl07W>'SU=^SU^'«:^*r^fL 
Xl*3gU^<^fC^2 0«!,Sjfi^refeS&-t-5XSi:. fllS,^2 



BEST AVAILABLE COPv 



1 0 0 2 8 J A*;!i^ofi?^tc inif. ^ =.-^^^:m^i&m 

rtSB/<:^tCMiro4aasr^^ff&-r5. -trLT, 112 (Of 
l?li«-r©ffi!iBSi5W4> ^xmSlcS<c5t><0:iSgffi$i% 

[00 29] i§*^ 1 6 Eico^wtt. stimmmmti: 

< 1 1) 1 ocoffl®S5$fA*biSfi£cix. ^'s— ''^<oS3S;^o. 

M+rtS5X;^ f, toSiSSr^tii-fS m 2 0? 7 -f :^ i: . 

St. H(rSrtaK;^*rff|fig^5fl8®a5fl-<D7*). MIES 

B 2 ©7 VSrih UTf^S5/<^ {CM 2 WfeSffiarfiti^-f 

[0 0 3 01 A»A^5^l|fi£tJ;tt(f, !?i-^>*r'Sii:;iZkil 
•tomcti, ft-r. M2(0 7-(yt:^f LX}hU^:^lzm 
KO^m&^m^o, -CUT, ^KOy-O^ifLX 

m2<07^>^ LXP^my<:^izm 2 OAlgaESrKffSt- 

[0 0 3 11 11*91 8IBtt<0^9?tt. MIEffiSBiStt^ 
tT*r5fejfi-oXmtr-ttp«^i: Lfc. i^ii^ommzi:iti 
t>tio<r>X. i&mmmiim±t^, IS*9l 9E«<0^ 

Mii, «frism2©4!iaiei±. meb 1 "^Aasis^sssivo 

ijmtKn^^iz, Bl<0 7-O*':^hLTrtSi5/<;^(cft 

[0 0 3 2] 11*92 o^mn^m\t.. mE.m2(o^m 



r?6gJElO-l3952o 

[0 0 3 3] 

SiiaSilffiwB 1 ^^m^TM-^^MX-i) "J , H 2 li, 
!ll'*»cOV-V^WrSia-C-fc«e 'i's-'NlSIJaS^S 
li. ^Si5'''<:^4 1 1. Z(0i^^/<7.4 lrtic!S;ffi$jt,o 
rtSi5A:?;(gS5 0 !*}gp/<;xiS® 5 0 (.(SB§S$^) ± 
f-SS$ix. rt9I.'<?;*:^fi£-f ottSf) 4 3. 4 4> 4 

[ 0 0 3 4 J ^Sii^'^^* 4 1 C5.!5®lci±, F^gS^<;^ t 

Si5'<^4 1 i©P^*^?5l^aJSit54!!.S?ScO#ffl7-^'>4 
1-2 {Sl(07W» i4JJF^^^ix-Ci'>o. I*)5i5^>'x.ig 

Di5 0(±, '^^*S5^cast-o^7=.-/^x^f■^5 1 
s-'^xif^s iw^aicaaf oftB]9^x.-§5 2 

;»»?>'1c5 2g<Dg{+tJgi^ic:BfiS$ii 
o, iJ'=.-/^x;it-&5 114. ftBJO^i-^S 3 J:t)Sfi: 

iZii, i&^mtl^&iSl-tollo 1 a/5lU:a^0??l5 3i5J^ 
*J^fig$tl.TV^o, 'iCiS, ^'=-'^Xit•&5 K07L5 3 
(4, ^^L-CtJ:v>, 'i'=-'^5^x^-f o^'x-y^df• 
+!;76l4. llI2ro,#.||T'*-^-j: 5 5C. ccDe?=i-/N$ 
flp-&5 l<D±(CSS$tt5, C'i— 1CD±B 

ictt. C=-/^=3f•ty7 6z^s5iS{cgSi3^5J:9^c:. 

s-'^SJt-^S l&0:ttB)fJ3tx.'&3 2«OTgi5{C(±, tji 
P.3/<;^. m*). ^>=l-/^^^f^5 i {cJi^^$i^fc?L5 3 

5 4dsS:S$tv5o ^LX, wOTSo 4 0B&'ti^g5{c; 
li, i!iSj£^S^aj-f5fi:i{)co*tja7-l'>'3 5 (^2(07 

10 0 3 5] S5>{C. tt9)f)tS4 3. 44. 45<OfSi\Z 

i5*/<-4 6 U^-?-) i^mOi^i-tbfl^. Z<DmiZ 
it. tte)t)5x.^5 2>tt9)0 4 3. 44. 45ttt, 

g55 7S:?i5«L. ^§19 4 3. 4 4. 4 50T3BtCll, 
^<y^>^ {mmf:±^U) *:ttl=L. fci:§D9 4 3, 4 
4. 4 5i*<OSS:lCj:ij4iiSigdS{tBJ!5 4 3. 4 4. 
4 5 i ttg] 9 Sx-'^ 5 2 i<0PBl«riiiiT-t 'iti,^ J: o iZ-t 

[0 0 3 6] [1311, :i--^<7n-goe?r;— /^S^{:ja 

^a{C{4, S•a4aaf^*sl^5i^o':r»;&<'^;?>'^ 3 7 
(4asaE«s&ll) 2)-^>, Sftgjfi!efcff&7'<>3 6, df>7" 
2 7b. /</>7'2 6 b &0:i4a§fSfl^*&7-< > 3 3 
LTSaSfg;ise^JSSiXo, ±.^mjg0=^&7-i' > 3 3 ic 



(7) 



10-189525 



3 iai, \^^=L v-9 4 0d5^h^$ixfciit*e^5&7'r 
>3 9;5s^§S$ix. isM*etj&7-r V 3 9 

10 0 3 71 sfc. ^'=l-/^fla:sa^llo»as7^'> 

'(•^'4 l-2(C^h^$tlo/'</i'7'2 6 ale J: 9. l^ttJ^' 

'</t'7'2 6 a arBSttfcttlC. 4a@fflE;4£|^ai^ 

3 SfC^H^-tto^'liS^- Kcofc^lw. 7 
a SU:4|iSjS5:aSia-f (filter) 2 8d5:fr||^F 

ixfc^®IS7'f>2 9 tcJ:oT. S^d37 

-f V 4 1 - 2 i: 3 3 > ;JSiiii$4t-C 
t^So StoT. KWirtJCJt, /</V7'2 6a 

Sl^2 6 b*:P^i:oi:. #ffl7'<'V4 1 - 2 ;J^e,S^ai $ 

if-^y-fl 7 a2iU:iSiill2 8 ^r^^■C•WlSI«3J^1^l^£^ 
[003 81 I14(±. y^'>'7n-l|©f>=-^NSa;4a! 
*). #aj7^>4 l-2d-ejiia®d^ASK^$ix. B^aj7 

|&->^-rAt^i-. IP*,. :i— /<-7n— =E~Kd»e>^< 

?^(4. 1 9 9 6^2^ 2 3 aMcO*@ii$^ajgS#f-0 8 
/6 0 6. 1 8 8T-|Ji?^$ilTI/^o. 
[003 9] 3ciC:, d^a^o Jfc 5 ^'>^'7n-S 

'>^+yr eic^au-c*-?). sOfSaESrS^ajy^f ^-4 i 



[0 0 4 0] ftaiD 4 4?rttBJ'3 4 3i^(*}<aicS 

'(gt-o, Jicii. illjStt?I12!c*iv^rj±, 3ocDttg)*) 

4 3. 44. 4 of^m^^iXX\>'oil)K nmzitMch^ 
fflJICEta-f ottSO'? 4 3 tSt>l^ffl!C|2:S-t5tt^9 4 

[004 1] mm<oi. 0 \zmmi-i:^&iimmx-,ii3i 

/iS, ti:ei9 4 3. 4 4, 4 ofOtpcOl^mAUoSrgfi 

Lxi)-!b. 'mss^nmLx^^L. mttzit^i^i 

10 0 4 2] W±<7)|ft?qoiii9. *lgB^}C)25.>._ 

Sits ri*:S:'clSlcKll:-toC. ids T-to. * 
It. «!;S{f*rrtSf^<;^lSB5 0±!cfcl:9]9 4 3. 44, 

4 5*s:a^5ci-C'jgiSL. issinc-©ttej9%^ 

i o 5 <0f?SfeOPie*«|-^i-5 Ztii-X% o. 

[0 0 4 3] ll6&OJil7l4, ^IgWlC^o^'s-'^S 

S6i<OBl!9tc, !*?SB''<;^?r^?fS-foa:e]?) 4 3. 4 
4. 4 5 5rSfc^i-ofc«)<06ferfS/<5^6 0 (S6rf^<:^) 

53943. 44. 45 tSferf -t"© ;t Sfej^ffiflM 

t ^m^mi' > f ?>!5ci%{KS'ft,?S Six© 3c»m7'< > 
6 2 t. Snr^r^y-f ^-6 2};iS^S§tL. ^SooSBe 3 
a ^fli-o«flMil--y K6 3 c. ^^356 3 at^miS® 
9ftlt?>^v, 5c^?R^^''Sm-o/'X''^6 4^:, sr-^A/Tr 

tuAiiJfeMt. ''tS*a'^5' K6 3 0#e§56 3 ai::5M!S 

[0 0 4 4] ;»^7!)^oi&^. ^'=-/^ils:Jias^a 

T-a:9i9 4 3. 4 4, 4 5-^flWgt^S(i5ii:o5^-r 5/ 



BEST AVAILABLE COPY 



(8) 



5?B3¥ 10- 189525 



/^5*r^a;§^K■c-gs:ia;3®L•c^-e>. ttsjij 4 3. 44. 

4 5 «ri5feff^ffi/<J^ 6 0 (C^L,, Sfe^IStfkt^iagxm 
i«r|5|B#|c^lS-roZ> tT-t5, i-^Jit>h. irxop^ 
Bil/^;^ 1 cottei 1? L oiaSISsrff '-i o -C 

[0 04 51 'iii. H 7 16 SciDit oitWI§«r±!c: 
i-ott93?)4 3. 4 4. 4 5tafef^i-ofcft<'5a^ffl''< 

;^8 0. 8 1 (Bi. 02oart''<:^) ^{^L1th<o 
T'3t)o. #gfei^^^<;^8 0. 8 1JCI4. fteJUSriftj^-r 

«. sfc, l*3Si5^-<:^«r?i5«-f ott^<7 4 3, 4 4, 4 5 
14. 5J-^WBg/j:40(D«8 3*^e>}gfigSil5. =iLX. 
tte) 'J 4 3 , 4 4, 4 5 arSfe^^oPClS. ±6) 9 4 

3. 44. 4 5*r4O(0ffi8 3!C5J'gtL, -<7)J;plc5)- 
^^tvfcffiS 3 5rSfej^ffi/<;^ 8 0.81 iCTJxTSfeit-f 
o. wOgEf^ffl/-<:^8 0, 8 1(wtt. -SrOBg^lSIBtCSfe 
itiS*r«tlt^o y X/u 8 4 (Sfc^lSet^^-f 
tB5i-5) ±g^J^C|4"!gS^||8 SdJ^Setu 
o. coj:p(CTgfi£-rot, gEr^ffl>'<:^ 8 0 , 8I%$ 

10 0 4 61 SfoT, mS^iSCTm tte)!7 4 3. 4 

4. 4 5^40©e8 3{C5^ilfC;5>e>Sfe#-foO-v?. 

*seg(ce^o^>*-'^ss:^^l3l^^a<7D^4^^gfBJ«: 

i7?^BIST-Sjo, BP*,, S4§liSgiJT-l4. Sl^lB0i| 
ici!{t5(*lS5-'<:^Igffl5 0SC?!?=-/^5#-&5 1 

C^^-z^^Sr^ iJTeRt/'tttSO!? 4 3. 4 4, 4 
5 *:Tfi 5 4 iCilS^S'f-o <k 9 C L,fct>OT-foo. 

[004 71 . 1 nmrna d fis^/itgit/i 
It. sasfgof {cf?gfe^®A5AoT. '^jjc-roxmx-ig 

fflS^lotte}!? 4 3. 4 4. 4 S^rf^Slt'tt^io 
!C. tt^9 4 3. 4 4. 4 SBgmgraS-g'pfcfelCs tt 



[00481 illOiriai l(±. 

5o fin*,. .^oao^Me^ifigijii. {t9j?)4 3. 4 4. 

4 5<OS$i5^/ioi:V>5.Sri^l.^Tlt. M4^0iJt 
B&(5l-S^t:'«o. Hi Oro.^5^:^giJT- 

14, rtSUffcgJ?) 4 5 ad5?1.SettSJ'9 4 3 a, 4 4 a i ?) 
e<. Ill l(^E6^0iJ-Cl4, F^SftB}9 4 5 b/iJ^ 
SBtt9II?4 3b. 44bj:'J.Sl'^ ,^5&(J,^6^iB0if 

MX-g^Stlott^lU 4 3 a, 4 4 a. 4 5a*rri5gfe$~ 
1t/jJV>J:olc:. ttSl'343a. 44a. 4 5 a BUrogfig 
trS^fcftlCv ft9I!J*/<-4 6*r^tfii:dST'#o, 
Ji*J. B 2 iCTFf J: 5 tw. ?L5 1 aat>'5 3;J5355iS$ix 
fc'?=i-'>5:^^^5 l*r#irl*?gI5/<:^0.<Sg55 0(73T5i5 
IctgS 5 4 rSIt 5 J: 5 IC L T t, J: v, 
[0 0 4 9l MSaUMe^S^JT-. 5?f-5 TtOSC^J-^- 
^ltAiXoElili. f±^'?4 3 a. 4 4a, 4 5a*r3: 



?n5f±e]9 4 3 



a, 44 a, 4 5 a ^rg^ LTSiW LfcdS. flbOJg^t, 

[0 0 5 01 8coT, W±ia^L/i,^l~^6Rra0ijT- 
(4. rta'<;^<0fcftOlli(7?tt9j9*-SgLT. -XS 

iQrSS!ro+--<TdJ*ffl$tL, (}:«)xa8fi{ci^a^<:^/i5.is 
100 5 11 /jiiiJ. P^iieiS^^i-o^l4. *S?qoSB 

[005 21 

1 5X1±ISj^:51 7lclElfcO^!^;c:J:nf4. girxST'l^ 

[0 0 5 31 !|:*53Sttro^iq(cJ;rL(f. ^-^-y 
T-to. ^*Jl4X(4lj|*J15{ZlE®(OS^ICj:Jtlf. 

[0 0 5 41 |g*«l Offi«<?5^?qiZj;iX!f, i^^-^n 



(9) 



1 I . 1 6 XltlS*^ 1 8 iClEeoS?^ (C cfctt 

[0 0 5 5] SS*^ 1 3 iSftO^Wlw 

mi] ^^m<om i ^^^j^^^Mms 

[1121 m^OV-VlgrSIl 

[1141 [5|±{w^^'?>'7n-Si7)JE&^?£et*&'>^rA 

[13 51 Pl±tC:t/<-7n-glSD^^'?V7n"S'0 

in 6 1 2 ^^giJer^-^^^^mH 

[d 8 1 *^?^<o^ 3 n^m^^-tm^^ 

1(119 1 :$:^P^«0g4^]K^J^^i"tSf5lil 

IS 1 0 1 5 m&M^^-tmmM 



mill ^^m<Dm e m^m^^^-rmmm 

(Hi 3] ^^(0^ =.-^-m^im^m<oi^<D-'mT 

5 : — /^ 

2 7a: #^^7* 
2 8 : 'Sign 

2 9 : ffSS^W'V' 

3 7 : 

4 I : ^^^<:^ 

4 1-2 :SPai7^V 
43. 44, 4 5 

4 6 : itm^:^^<- 

5 0 : P'lgC^'^^^lSES 

5 1 : ^z^—'^^XW'k 

5 2 ittm^XX.^ 

54 :TS 

55 :*aj7-<> 

6 0 : ac?^S^^^ 

8 0, 8 1: mr^^^<^ 
8 5 : 



[Hi] 




V 




2t 



imi 31 



22 



24 



1 



BEST AVAIUBLE COPY 

(10) 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

Klines or marks on original document 

□ reference(S) or exhibit(S) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



